(®)
2012 2014

Study on detachment scenario in fusion plasmas by the fast two-dimensional
spectroscopic measurement of local density
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For realization of a fusion reactor, it has been desired to establish a method to
mitigate the large heat load on a plasma-facing component called the divertor. In this study, a series of
experiment using the supersonic gas flow has been performed in the Large Helical Device (LHD). A long
Laval nozzle of 2.4 m length was used to produce the supersonic gas flow and to increase the local edge
density of the plasmas. As a result, the plasma edge temperature was decreased and the radiation loss was
increased successfully. Two-dimensional profile measurement of electron density and temperature has been
conducted using the supersonic helium gas flow. Three line spectra of helium have been chosen for the
line-intensity ratio method. In the edge region, the electron temperature profile shows a layer structure
similar to that of magnetic surfaces, while the electron density profile has a peak at the position where
the gas flow contacts with the plasma.
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